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Abstract 
Fishing is a hobby enjoyed by millions of people worldwide.  Whether fishing for brim in 
a backyard pond or trying to catch a trophy marlin, there are two fundamental pieces of 
equipment required to fish: a fishing pole and some type of fishing tackle.  However, the 
vast majority of fishermen use more than one lure in a single fishing trip.  The problem 
then arises: where to store the extra lures while they’re not being used?  Most fishermen 
use a tackle box to keep their extra lures and fishing supplies organized.  The problems 
with using a tackle box are that they can become heavy, cumbersome, and disorganized; 
and while tackle boxes can hold many lures at once, the average fisherman will only use 
a few lures in a single fishing trip.  If a lure is lost, or a simple lure change is desired, 
finding the tackle box and a specific lure within it can be an unnecessary hassle.  Many 
times a fisherman may not even have room to keep a tackle box with them, i.e. fishing 
from a kayak or wading in a stream.  The objective of this project is to solve a common 
problem faced by fishermen: The need for more convenient storage of fishing tackle.  
Many fishermen feel that carrying around a traditional bulky tackle box can be a hassle, 
especially when only a few lures are used in a single fishing trip.  This project was 
completed using a modified 12 step engineering design process that helps to organize and 
keep the project on track.  While this process is a great tool to use, it was modified 
slightly to fit better with the needs of this project. The Fisherman’s Fishing Pole solves 
the problem of adequate and convenient storage by providing storage for lures within the 
handle of the fishing pole itself. 
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Introduction 
 While fishing, many fishermen believe that keeping up with a tackle box can be 
an unnecessary burden.  While tackle boxes have the ability to store many lures, they can 
be heavy, expensive, disorganized, and get in the way.  In addition, most fishermen will 
only use a few lures in a single fishing trip, so why keep up with a cumbersome tackle 
box?  The objective of this project is to design and build a fishing rod that allows for 
adequate and convenient storage of fishing tackle within the rod itself.  Some advantages 
of having included storage of lures within the fishing pole are: the need to only keep up 
with one piece of equipment, allowing for more freedom in picking a remote fishing spot; 
and faster and more convenient lure storage, meaning more time fishing and less time 
fumbling with a tackle box.  Disadvantages of having included storage of lures within the 
fishing pole are: the fishing pole could be unbalanced due to the extra weight of the 
fishing tackle, the pole could also be too bulky and interfere with critical functions such 
as casting and reeling, and the capacity of lures would be limited more-so than a tackle 
box.  The disadvantages will be addressed in the criteria and constraints so that the design 
will try to avoid any of these downsides. 
 This project is based on a modified version of the 12 step engineering design 
process  (Eibert Draisma, n.d.). This process leads the project in its entirety from defining 
the problem to communicating results. The steps are as follows: 
1. Define the Problem: Clearly outline the need/want that exists 
2. Research & Gather Information: Research existing solutions to the problem, and 
gather information about the problem. 
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3. Identify Criteria & Specify Constraints: Identifying criteria and constraints will 
help determine exactly what the design needs and what the limits are.  These act 
as goals of the design. 
4. Brainstorm & Generate Ideas: Brainstorming possible solutions will help give a 
starting point to further research solutions.  
5. Explore Possibilities: Gather and evaluate all possible solutions for the one best fit 
to solve the problem. 
6. Select an Approach: Based on the evaluations in step five, decide on a solution 
that best solves the problem. 
7. Develop a Design Proposal: A plan that specifies what the design will look like, 
how it will operate, and the resources needed to develop it. 
8. Make a Model/Prototype: Building a model/prototype allows you to assess the 
design without spending the resources or time needed to build a final model. 
9. Test & Evaluate the Design Using Specifications: Based on the criteria and 
constraints in step five, test and evaluate the model/prototype. The data collected 
in this step will allow you to make changes before building the final product. 
10. Refine/Create the Design: Based on the data collected in step nine, refine the 
design and build the final product. 
11. Communicate Results: Communicating the results allows others with similar 
problems to use your work to further their research.  
This process provides the structure for this project and allows for a logical and 
chronological methodology to complete this project. The process was modified to 
combine steps 10 and 11 into a single step. This modification was due to limited 
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resources and a final production model was not possible. This section will instead discuss 
an ideal production strategy for the fishing pole. 
Methods 
Define the Problem 
 Often while fishing, a fisherman will select a spot along a pond/lake/stream/etc., 
set down their tackle box, and begin fishing. However, it is very common for a fisherman 
to move around while fishing to try and find a better spot. Having to return to the tackle 
box to change lures can be an annoyance, particularly if moving around a large body of 
water.  The problem that this project seeks to solve is that many fishermen feel that 
carrying around a traditional bulky tackle box can be a hassle, especially when only a few 
lures are used in a single fishing trip.  With the problem clearly defined, the next step is 
to research existing solutions and gather information on the problem. 
Research & Gather Information 
This idea was discussed with Dr. A. Carlyle Rogers and Dr. Diana G. Wright of  
ECU’s Office of Technology Transfer and a patent search of existing solutions was 
conducted.  There are several existing solutions that attempted to solve the problem, but 
were not adequate. U.S. Pat. No. 4,467,548 allows for convenient storage of small lures 
within fixed stackable containers.  However, this design lacks the ability to store larger 
lures.  U.S. Pat. No. 2,830,399 lacks stability in its design.  It consists of an easily 
removable and replaceable handle wherein flies and hooks are impaled into the cork 
handle itself.  This storage system is less convenient and limits the types of tackle able to 
be stored.  U.S. Pat. No. 1,458,057 is designed to have a hollow handle in which fishing 
tackle may be stored.  This design lacks any organization of the stored tackle.  With each 
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existing solution having its own flaws, the next step is to specify the criteria and 
constraints of the proposed solution. 
Identify Criteria & Specify Constraints 
 Patent research of existing solutions proved attempts to solve this problem have 
one or more of the following flaws: too bulky and cumbersome, inconvenient storage of 
lures, not able to store an adequate number of lures, storage compartments don’t permit 
for storage of larger lures, lack structural integrity, storage of lures is disorganized, and/or 
storage mode only permits specific types of tackle (hooks, flies, etc.).  The goal for this 
project is to design a solution that doesn’t suffer from any of these flaws.  The solution 
shouldn’t interfere with critical functions of a fishing pole (casting, reeling, etc.).  The 
solution must feel balanced in the hand, and must not feel cumbersome to use.  The 
solution must store an adequate number of lures of various types and sizes.  Storage and 
accessibility of tackle must be convenient.  The solution must be able to withstand forces 
applied while fishing.  With the criteria and constraints clearly defined, the next step is to 
brainstorm possible solutions. 
Brainstorm & Generate Ideas 
 In this step it is important to write down any and all ideas.  Analysis will come 
later; this step is purely about thinking of ways to solve the problem.  Ideas in this stage 
will be very broad, but will narrow to a single idea through the process.  Brainstorming is 
intended to just give a starting point from witch further progress can be made.  Some 
ideas during this step were: a semicircular tray that pulls out of the handle, and is secured 
with a threaded end cap; a cylindrical insert that pulls from the handle and splits into two 
separate semicircular trays; a handle that splits into two semicircular trays; a semicircular 
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tray that pulls out of the handle and secured with a rubber cap; and an external storage 
container that mounts to the handle of an existing fishing rod. 
Explore Possibilities 
 After brainstorming, you must then begin to narrow your scope.  In this step ideas 
were filtered down through brainstorming into practical ideas.  Ideas were analyzed to 
determine whether or not they actually solve the problem, and if so, how well.  Drawing 
from the ideas from during brainstorming, possible solutions were sketched.  These 
sketches help to give a visual representation of the ideas.  This helps to narrow the ideas 
even further. After sketching the ideas, it was determined that cylindrical insert that splits 
into two separate semicircular trays wouldn’t allow for storage of larger lures because 
instead of having one large tray there would be two smaller trays.  It was also determined 
that the handle that split into two separate semicircular trays, while also having the issue 
of lure size restrictions, it would lack strength.  After eliminating these two ideas, there 
were three remaining options: the semicircular tray that pulls out of the handle and is 
secured with a threaded end cap; the semicircular tray that pulls out of the handle and is 
secured with a rubber cap; and the external storage container that mounts to the handle of 
an existing fishing rod.   
Select an Approach 
 After filtering through the brainstormed ideas, there were three possible solutions. 
In order to decide which solution to go with, a decision matrix was created based on the 
previously defined criteria and constraints. A decision matrix is a tool used to help 
engineers decide between several options.  Each possible solution is systematically 
analyzed and assigned a performance value on a scale of 1-10 in terms of how well it 
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addresses the specified criteria.  After values have been assigned, they are totaled.  The 
solution with the highest total is determined to be the best alternative (Mann, 1995).  The 
decision matrix used for this project is shown below: 
 
Storage 
Space 
Convenience Bulkiness Balance Strength 
Variety of 
Lures 
Totals 
Screw End 9 7 10 10 10 8 54 
Rubber 
Plug 
9 9 10 10 9 8 55 
External 
Container 
10 10 3 5 7 7 42 
 
Through use of the decision matrix, the rubber plug design was determined to be 
the best option, although the screw end design was very close behind.  The differences 
between the two were: the rubber plug design is slightly more convenient, as simply 
pulling the plug out will be quicker and easier than unscrewing the cap; and the screw 
end design would be more durable with age.  With an approach decided on, the next step 
is to develop a design proposal. 
Develop a Design Proposal 
 In the design stage, the rough sketch is turned into a three dimensional model 
through the use of a computer aided design (CAD) software.  Design elements are 
introduced such as dimensions and tolerances.  To begin the design, plans were discussed 
with Mac Tucker, a Greenville man that builds his own custom fishing rods to consult on 
the design.  Mac was very instrumental in the design process.  His experience building 
fishing rods helped to determine several of the key design features.  The easiest way to 
design a handle would be to make it compatible with a standard rod blank.  There are 
hundreds of other rod handles on the market, so designing something that would fit 
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together like any other rod handle would make the product more marketable. The handle 
design consists of four parts: the handle, the tray, dividers, and the cap.  The handle is 
essentially a 10” long tube, with an outside diameter of 1.5” and an inside diameter of 
1.25”.  One end of the handle has a 4” long taper with a .5” hole in the center that allows 
the handle to be attached to a standard rod blank.  The handle is also designed with a 
small groove in the bottom.  The tray is designed with a mating keyed slot that will ride 
in this groove to prevent the tray from twisting inside the handle.  The outside diameter 
of the tray is 1.25”.  The tray is designed to fit inside the handle, so a -.05” tolerance was 
added to the tray, and a +.05: tolerance was added to the handle.  This allows for a 
clearance fit between the parts.  The tray is the piece of the assembly that will actually 
hold the lures.  To do this, the tray is designed in a semicircular shape.  Every inch, there 
are two notches that are designed to hold the removable dividers.  This allows the storage 
compartments to be adjustable, to fit various sized lures.  The dividers are .0625” wide 
and have a diameter of 1.125”.  The cap is attached to the tray.  The cap is the piece of 
the assembly that will keep the tray secured in place.  It fits around the handle, and acts as 
a grip to remove the tray allowing for access to the storage compartment.  With a detailed 
design, construction of a prototype can now begin.  A detailed drawing of the design is 
listed in the appendix of this report. 
Make a Model/Prototype 
 With a detailed drawing of the handle assembly, the prototyping stage can begin.  
A prototype is a three dimensional, full-size, and usually functional form of a new design 
(National Instruments, 2015).  Prototyping is an important step in any design process, as 
it can help to highlight any design flaws that may have been missed during the designing 
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phase.  In addition to highlighting flaws, a prototype can also help communicate ideas 
more effectivly than a drawing.  To create the prototype, CAD drawings were sent to 
ECU’s Joyner Library to be 3D printed.  3D printing is a process in which plastic is 
heated up and extruded into a specified shape.  It allows for quick production of almost 
any shape desired.  Due to tolerances on their 3D printers, the groove designed into the 
handle and the keyed slot designed into the tray were not printed properly and had to be 
removed.  While this was unfortunate, there was no other way to feasibly produce a 
prototype given limited resources.  However, the fit between the handle and the tray was 
tighter than expected, and prevented the tray from twisting inside the handle regardless. 
After some minor sanding, the pieces fit together as intended, and the handle of the 
fishing rod was complete. Mac Tucker to assisted in the assembly of the fishing pole 
itself.  The handle designed was installed similar to other handles on the market.  To 
install the handle on the rod blank, a two-part epoxy is used.  The epoxy is applied 
directly to the rod blank, and the handle will slide into place over the epoxy.  Complete 
epoxy coverage on the blank is critical in this step, as a great deal of pressure is applied 
to this part of the rod while fishing.  Air pockets in the epoxy can cause uneven pressure 
on the blank and over time, cause failure.  The rest of the rod was then assembled.  After 
the fishing pole completed, the next step is to test and evaluate the prototype. 
Test & Evaluate the Design Using Specifications 
 With a finished fishing pole, the prototype was tested based on the previously 
defined criteria and constraints. The prototype performed very well overall, despite some 
of the setbacks in the prototyping phase.  The fishing pole felt balanced in the hand, even 
with the handle was full of lures.  It casted well and felt comfortable to use.  Due to 
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testing, there are no concerns that the longer handle could interfere with critical functions 
of fishing. The longer handle actually provided a comfortable fulcrum from which to cast 
with, allowing a farther cast.  While reeling, the handle tucks comfortably under the arm 
and does not get in the way of the fisherman.  Accessibility to the stored lures was 
convenient, allowing for quick lure changes without having to set the fishing pole down, 
like with using a tackle box.  The storage capacity was more than adequate. Four lures 
were stored within the handle, the longest of which being 3 inches long.  With smaller 
lures, more could be stored by simply moving the dividers.  To test whether or not the 
handle could withstand forces applied while fishing, the prototype was tested in a nearby 
pond.  Five fish were caught using the pole within a short period of time. Testing 
determined that the handle design was more than capable of withstanding normal forces 
applied while fishing.  
Refine/Create the Design 
 Due to limited resources, a final design was not able to be constructed to the exact 
specifications desired.  Rather than discussing the final design, this section will discuss 
an ideal manufacturing process if this design were to be produced for retail purposes.  For 
this application, an injection molded process would be the ideal manufacturing technique 
to produce this design.  Injection molding allows for high strength, with excellent 
accuracy.  The 3D printing tolerancing errors would not be an issue with an injection 
molded process.  The design was 3D printed as opposed to injection molded because 
producing a product using an injection molding process would require a mold and an 
machine to do, and this was not available due to limit resources.  For mass production, 
injection molding would be ideal.  Although there is a high initial cost, the ability to 
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produce parts quickly and accurately would eventually make up for this.  However, for a 
single production, this process was not feasible for my use. 
Communicate Results 
 Communicating results is an important step in any engineering design process.  
This allows for recognition of your work, and the opportunity to present your design to 
possible investors.  The purpose of any design is to produce a marketable product.  
However, in order to turn an idea into a marketable product oftentimes an investor’s 
financial backing is required.  As previously stated, a final design was not able to be 
constructed due to limited resources; however, with the financial backing of a potential 
investor, this idea could be taken to the next level and mass produced as a retail product.   
Conclusion 
In conclusion, the purpose of this project was to solve the problem that fishermen need a 
more convenient solution to store fishing lures and tackle.  The Fisherman’s Fishing Pole 
does this by providing convenient storage of lures and tackle within the handle of the 
fishing rod itself.  The project was completed using a modified 12 step design process 
that leads the engineer through all crucial steps of design, keeping the project organized 
and on track.  Although there were setbacks in the prototyping stage with 3D printing 
tolerancing errors, the prototype produced did an excellent job of addressing all of the 
criteria and constraints.  With the possibility of potential investor backing, this design 
could be taken to the next step and produced for retail sale. 
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